BACKGROUND/PURPOSE: Virtual surgical planning (VSP) is a powerful tool for facial and reconstructive indications in plastic surgery. The purpose of this study is to compare the virtual plan to the actual postoperative result in 5 procedural categories using VSP performed by a single surgeon. We hypothesize that implant cranioplasty will be most conforming and mandibular distraction the least.
METHODS:
Stereolithography formats were obtained and reviewed for the plan and the postoperative computed tomography (CT) from patients in 5 categories: implant cranioplasty (I), cranioplasty for craniosynostosis (C), orthognathic surgery (O), mandibular reconstruction (M), and mandibular distraction (D). Digital renderings were imported and analyzed using Mimics (Materialise, Leuven, Belgium), volumetric overlays, and linear data. Each category cohort was then compared and stratified. Statistics included analysis of variance testing in SPSS statistical software package (Version 25; IBM, Armonk, N.Y.). Post hoc Bonferroni comparison was carried out for groups that displayed significant variance.
RESULTS:
One hundred twenty-four patients (59 orthognathic, 16 mandibular reconstruction, 32 cranioplasty for craniosynostosis, 8 implant cranioplasty, and 9 mandibular distraction) with completed VSPs and postoperative CT scans were identified. Average volume discrepancies (%) in each group were the following: I = 6.16 ± 2.5; M = 14.41 ± 11.4; C = 44.1 ± 13.8; O = 20.8 ± 6.2; D = 52.4 ± 25.2. Implant cranioplasty was found to be significantly more conforming when compared to cranioplasty for craniosynostosis (P = 1.03E-14), orthognathic surgery (P = 6.98E-18), and mandibular distraction (P = 1.13E-12).
CONCLUSION:
Conformity between VSP and actual postoperative result is greatest for implant cranioplasty and least for mandibular distraction. To our knowledge, this is the first study comparing the use of VSP across multiple surgical procedures in the craniofacial realm all performed by one surgeon. Despite imperfect conformity between VSPs and postoperative CTs in all categories, clinical endpoints were universally excellent, indicating that successful reconstruction still relies on a subjective aspect dictated by the comprehensive experience and artistic judgment of the surgeon. Future research directions include the use of this and similar analyses to develop models for process improvement in VSP.
